Nigeria is blessed with a rich source of aromatic flora, many of which have not been previously investigated for their chemical constituents and biological potentials. This flora constitutes a rich source of potential spices or flavoring, ingredients of formulae intended for pharmaceutical administration, and for perfumery. Interestingly, essential oil constituents such as 1,8-cineole, precocene, 6,10,14-trimethylpentadecan-2-one, eugenol, β-caryophyllene, α-pinene, α-terpineol and even hitherto uncommon compounds such as zerumbone and rare terpenoid esters have been isolated and characterized from these plants. In addition, some of the studied volatile oils have exhibited biological activities of importance such as antimicrobial and cytotoxicity. The majority of these aromatic plants occur either as perennial or annual herbs which are suitable for cultivation purposes in herbal gardens, traditional medicinal centers, parks, research institutes and forest reserves. This paper presents a review of some of the endemic aromatic and medicinal plants of Nigeria with a view to ascertaining their suitability as raw materials for the pharmaceutical and perfumery applications.
Plants, apart from providing foods, have also been the focus for deriving natural products, which have been exploited for their medicinal, pharmaceutical and industrial applications. Such compounds have modulated several physiological changes in humans and have contributed to the promotion of health. Even in the age of combinatorial chemistry, natural products have an important place in pharmaceutical development and are much more successful than artificially designed compounds. Exploitation of local raw materials by pharmaceutical and allied industries for drug production and conversion to materials of daily uses will be a viable approach to reduce dependence on imported drugs thereby conserving the scarce foreign exchange of developing nations like Nigeria. However, detailed information on the chemistry of some of the medicinally important compounds from these plants is currently unavailable.
Essential-oil-bearing plants rank high both in quality and frequency among the plants that are widely used world wide in different forms as whole herbs, powders, extracts and vapors for pharmaceutical, chemotherapeutic and perfumery purposes [1] . Such plants are widely distributed in Nigeria, and the fragrant principles they contain will be readily acceptable as raw materials. The uses to which these aromatic plants are put are usually attributed to the constituents of their essentials oils, which can be readily isolated. Essential oils are widely used in medicines, perfumery, as preservatives, for agricultural purposes and acupuncture. They generally possess strong and persistent odors, usually characteristic of the plant in which they are found. They have been exploited for many purposes, including antimicrobial, antiparasitic and insecticidal. Ogunwande et al.
of gas chromatography and gas chromatography coupled with mass spectrometry. Conventional techniques such as nuclear magnetic resonance, ultraviolet and infra-red spectroscopy are also employed to ascertain correctly the identity of the compounds.
Essential oil components from traditional herbal medicines are extremely useful because the components can be used to produce potential drugs for health care. The components can also be used as biological and pharmacological tools against cancer, diabetes, ulcers, and other illnesses. Essential oils are also used in commercial industries for flavors, fragrances, dyes, cosmetics, and pesticides. In exploring natural products, one can discover various new and complex structures that could benefit drug design. There is a significant number of diverse chemical structures within the tropical forests of the world yet to be discovered. Expanding natural products and biological research could potentially lead to useful compounds.
Studies on the chemical composition of the oils revealed the presence of monoterpenes, sesquiterpenes, diterpenes, aromatics, and fatty acids. The anti-inflammatory properties of some of the oils were determined by the abundance of monoterpenes and sesquiterpenes, while the oxygenated compounds contributed to the antibacterial effects. For example, oxygenated sesquiterpenoids were the most abundant class of the leaf oil of Cassia alata and the floral oil of Datura metel, which contributed to the antibacterial effects. This paper reviews some of the interesting chemical constituents and biological activities of some essential oils from plants endemic to Nigeria. The constituents of a majority of these essential oils are being reported for the first time in the literature.
A. Annonaceae
Local name: Custard apple Uses: Eaten fresh and used to flavor ice cream and as condiments in soup preparation; the oil has been shown to be active against some intestinal microbes (unpublished data) Main constituents: (Ε,Ε)-farnesyl acetate (19.0%), ar-turmerone (12.0%), benzyl benzoate (10.9%), γ-terpinene (7.4%), elemol (6.3%).
(ii) Name: Polyalthia longifolia Thw. [3] Uses: The plant is used for the treatment of skin diseases, fever, diabetes and hypertension. Main constituents: The leaf oil was almost exclusively composed of sesquiterpenes: allo-aromadendrene (19.7%), caryophyllene oxide (14.4%), β-caryophyllene (13.0%), β-selinene (7.9%), α-humulene (7.0%), ar-curcumene (6.8%).
while the stem bark was composed of:
allo-aromadendrene (7.4%), δ-cadinene (7.0%).
(iii) Name: Xylopia aethiopica (Dunal) A. Rich [4] Local name: Eru awola Uses: Sold in herbal markets nationwide as spices in food preparation, antimicrobial, anti-malarial, anti-inflammatory and for treating cough. Decoction of the fruits is useful for amelioration of dysentery. Also used in perfumery.
Main constituents: β-santalol (14.5%), α-cadinol (13.0%), benzyl benzoate (10.0%), dodecanoic acid (10.0%), elemol (9.2%).
We also described the isolation and characterization of an anti-HIV and cytotoxic compound, known as zerumbone, for the first time in the essential oil. I. Euphorbiaceae (i) Name: Acalypha segetalis Muell Arg. [12] Uses: Antimicrobial, prevention of biodeterioration and as a trypanocidal agent. and from the stem bark: linalool (17.4%), 1, 8-cineole (9.9%), 1-octen-3-ol (8.0%).
and from the root oil: 1, 2, 3-trimethylbenzene (9.8%), 1-ethyl-2-methyl benzene (9.1%), pentyl benzene(9.1%), methyl salicylate (9.1%).
M. Moraceae (i) Name: Ficus exasperata Vahl [18]
Uses: Employed for anti-ulcer, anti-diabetic and antifungal properties. Main constituents: 1,8-cineole (13.8%), (Ε)-phytol (13.7%), p-cymene (11.4%), β-ionone (7.5%), 6,10,14-trimethyl-2-pentadecanone (7.0%), caryophyllene oxide (5.4%).
N. Myrtaceae
(i) Name: Eucalyptus cloeziana F. Muell [19] Uses: Flavoring agent in food preparation and as an antimicrobial Main constituents: α-pinene (46.6%), 1,8-cineole (15.4%), p-cymene (6.4%).
(ii) Name: Eucalyptus microtheca F. Muell [20] Uses: Useful for the treatment of malaria, dysentery and cancer-like symptoms.
Main constituents: 1,8-cineole (53.8%), α-pinene (6.8%), α-terpineol (5.6%), α-fenchyl acetate (5.4%), γ-cadinene (5.0%). (ii) Name: Eucalyptus propinqua Deane & Meane [19] Uses: As an astringent and as an anti-ulcer agent. Also useful as a scent and for flavoring ice cream and liquid drinks. and from the leaf oil: spathulenol (82.0%), caryophyllene oxide (14.0%).
P. Poaceae (i) Name: Hypparrhenia rufa (Nees) Staph. [24] Uses: Not known until chemically analyzed Main constituents: τ-cadinol (17.4%), β-selinene (11.6%).
We also described the isolation and characterization of some hitherto unknown terpenoid esters: S. Taxodiaceae (i) Name: Taxodium distichum (L.) L. C. Rich [27] Uses: As an antimicrobial and seasoning agent. The oil displayed notable cytotoxic activity (Table 1) . Main constituents: from the fruits: α-pinene (60.5%), thujopsene (17.6%).
from the leaf oil: thujopsene (27.7%), widdrol (12.8%), β-caryophyllene (11.4%). [22] Eugenia uniflora (fruit) PC-3 (99.55) Hep G2 (959.96) Hs 578T (100) [22] Taxodium distichum (leaf) PC-3 (99.77) Hep G2 (100) Hs 578T (100) [27] Taxodium distichum (fruit) PC-3 (97.58) Hep G2 (95. 19) Hs 578T (0) [27] Peristrophe bicalyculata (entire plant)
MDA-MB-468 (66.66) MCF-7 (100) [28] a % inhibition at 100 μg/mL in parentheses; PC-3 = Human prostrate 
